Modulation of reduction of 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone by vitamin C-palmitate.
An in vitro study of effects of vitamin C-palmitate on the metabolism of 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK) in rat microsomes was performed. A sensitive assay method has been developed for the detection of metabolites of NNK in microsomes. Only the reduced metabolite of NNK, 4-(methylnitrosamino)-1-(3-pyridyl)-butanol (NNAL), was detected and measured in a time-course study. Vitamin C-palmitate enhanced the reduction of NNK in a concentration-dependent manner. The results indicate a significant increase in Vmax and K(m) in the presence of vitamin C. However, the rate of formation of NNAL at low substrate concentration varied. The ratio of Vmax to K(m) decreases. The results suggest that the kinetics are accounted for best by an uncompetitive activator binding model at low concentration of vitamin C. The uncompetitive binding model becomes sketchy at higher concentration of vitamin C. These observations infer that vitamin C loosely binds to the substrate-enzyme complex. Furthermore, the nature of the binding would facilitate the modulation of NNK biotransformation leading to the formation of NNAL. The results also show that vitamin C-palmitate is a potent activator of NNK reduction in rat liver microsomes. Thus, vitamin C-palmitate would mediate the metabolism of NNK through reduction. The resulting NNAL-glucuronide is more readily eliminated in urine.